Introduction: The purpose of this study was to describe the pathologic findings of the gallbladder in patients who underwent simultaneous cholecystectomy and hepatectomy for hepatocellular carcinoma in Taiwan. Methods: This was a hospital-based retrospective study. The authors analyzed the medical records of all subjects with hepatocellular carcinoma who were initially treated by hepatic resection and cholecystectomy at 1 medical center in Taiwan from 1995 to 2008. Totally, 549 subjects were enrolled in this study. Results: There were 428 men (78.0%) and 121 women (22.0%). The mean age was 55.6 Ϯ 13.2 years (range, 15-88 years). Among the 549 subjects with hepatocellular carcinoma, only 1 patient (0.2%) had gallbladder metastasis. The prevalence of gallstones was 9.3%; the prevalence of cholesterolosis of the gallbladder was 6.6%; and the prevalence of cholesterol polyp of the gallbladder was 0.9%. Conclusions: The prevalence of metastasis from hepatocellular carcinoma to the gallbladder is low. Other lesions inside the gallbladder among patients with hepatocellular carcinoma are benign and they do not always require cholecystectomy. The most common extrahepatic metastatic sites of HCC are lung, abdominal lymph nodes, bone and adrenal gland. [2] [3] [4] However, metastasis to the gallbladder is rare. [5] [6] [7] [8] [9] To the best of our knowledge, no studies on the pathologic findings of the gallbladder in patients undergoing cholecystectomy and hepatectomy for HCC have been conducted in Taiwan. The purpose of this study was to evaluate the prevalence of metastasis from HCC to the gallbladder and to describe the pathologic features of the gallbladder among patients with HCC in Taiwan.
HCC is an aggressive neoplasm that frequently metastasizes to various organs. Studies have revealed that metastasis occurs in 13.5% to 36.7% of patients with HCC. 2, 3 The most common extrahepatic metastatic sites of HCC are lung, abdominal lymph nodes, bone and adrenal gland. [2] [3] [4] However, metastasis to the gallbladder is rare. [5] [6] [7] [8] [9] To the best of our knowledge, no studies on the pathologic findings of the gallbladder in patients undergoing cholecystectomy and hepatectomy for HCC have been conducted in Taiwan. The purpose of this study was to evaluate the prevalence of metastasis from HCC to the gallbladder and to describe the pathologic features of the gallbladder among patients with HCC in Taiwan.
PATIENTS AND METHODS

Study Population and Inclusion Criteria
This was a hospital-based retrospective study. We analyzed the medical records of all subjects in whom HCC had been diagnosed during the period 1995 to 2008 at 1 medical center in central Taiwan.
Patients with histopathologic evidence of HCC who had simultaneously undergone routine cholecystectomy and hepatic resection of primary tumors were included in this study. A total of 549 patients fulfilled the inclusion criteria. Primary staging was evaluated using the Cancer of the Liver Italian Program (CLIP) scoring system. Information on cancer staging was available for all but 1 patient. Among the 548 patients with available data, 244 (44.5%) subjects had a CLIP score of 0, 133 (24.3%) patients had a CLIP score of 1, 86 (15.7%) patients had a CLIP score of 2, 65 (11.9%) patients had a CLIP score of 3, 18 (3.3%) patients had a CLIP score of 4 and 2 (0.4%) patients had a CLIP score of 5. 10 This study was approved by the institutional review board of this medical center.
RESULTS
Among the 549 patients, 428 (78.0%) were men, and 121 (22.0%) were women. The mean age was 55.6 Ϯ 13.2 years (age range, 15-88 years). Histopathologic examination of the gallbladders revealed no specific findings in 454 (82.7%) patients; acute cholecystitis in 2 (0.4%) patients; gangrenous changes in 2 (0.4%) patients; adenomyoma in 1 (0.2%) patient; gallstones in 47 (8.6%) patients; gallstones with acute cholecystitis in 1 (0.2%) patient; gallstones with cholesterolosis in 3 (0.5%) patients; cholesterolosis in 33 (6%) patients; cholesterol polyp in 5 (0.9%) patients; and HCC metastasis of the gallbladder with invasion of the muscularis propria in 1 (0.2%) patient (Table 1) . Thus, the overall prevalence of gallstones was 9.3% [(47 ϩ 1 ϩ 3)/549], that of cholesterolosis was 6.6% [(3 ϩ 33)/549] and that of cholesterol polyp was 0.9%. The overall prevalence of gallbladder metastasis from HCC was 0.2%.
DISCUSSION
It has been suggested that gallbladder cancer can easily invade the liver because there is no peritoneum between the gallbladder and the liver fossa. On the other hand, HCC does not normally invade the gallbladder because HCC rarely destroys the muscle layer or the collagen fibers of the gallbladder wall. 6, 9 There are 3 routes through which HCC can metastasize to the gallbladder: direct invasion, extension to the biliary system and hematogenous metastasis via portal veins to peripheral gallbladder veins. 7, 9 To date, few cases of extrahepatic metastasis of HCC to the gallbladder have been documented. [5] [6] [7] [8] [9] In addition, the prevalence of metastasis from HCC to the gallbladder was only 0.2% in this study. Therefore, we conclude that the risk of metastasis from HCC to the gallbladder is low.
In this study, only 1 case of gallbladder metastasis from HCC was noted. The patient was a 55-year-old man with HCC CLIP score 4 who tested positive for hepatitis C antibody. There was no radiographic evidence of gallbladder or distant metastasis before surgery. Histopathologic examination of the resected gallbladder revealed grade 4 HCC according to the Edmondson-Steiner classification 11 with invasion into the muscularis propria. No mucosal or serosal invasion was noted. Thus, we propose that hematogenous metastasis via portal veins to the peripheral gallbladder veins was the most likely route of gallbladder metastasis in this patient. This patient still receives regular follow-up at this medical center.
The prevalence of gallstones among patients with HCC has been reported to range from 9.6% to 20.6%. 12, 13 In this study, the prevalence of gallstones among patients with HCC was 9.3%. In contrast, the prevalence of gallstones among subjects undergoing periodic health examinations at the same medical center ranges from 5.3% to 5.9%. 14, 15 Therefore, the prevalence of gallstones in patients with HCC is significantly higher than that in healthy subjects, at least at this medical center (P ϭ 0.0002 by 2 test, not shown in the result). In this study, the prevalence of cholesterolosis of the gallbladder among patients with HCC was 6.6%, which was much lower than the 13.4% to 15.6% reported in previous studies. 16, 17 Liew et al 18 reported that the prevalence of cholesterolosis among 199 obese patients was 50.3%. Although the etiology of cholesterolosis of the gallbladder is not completely understood, the condition is characterized histologically by excessive accumulation of cholesterol esters and triglycerides in the macrophages within the lamina propria of the gallbladder. 19, 20 Because cholesterolosis of the gallbladder is a benign condition, most cases of cholesterolosis require no specific treatment. 19 In this study, the prevalence of cholesterol polyp of the gallbladder among patients with HCC was 0.9%. In contrast, Csendes et al reported that the prevalence of cholesterol polyp among 27 patients with polypoid lesions smaller than 10 mm undergoing cholecystectomy was 70%. None of the patients developed symptoms of biliary disease. 21 Liew et al 18 found that the prevalence of cholesterol polyp among 199 obese patients was 16.1%. Thus, the prevalence of cholesterol polyp of the gallbladder among patients with HCC is low. Because cholesterol polyp of the gallbladder is a benign non-neoplastic condition without malignant potential, patients with cholesterol polyp of the gallbladder do not require surgical intervention and can be managed with observation alone. 22 There is a general consensus that patients with HCC should simultaneously undergo cholecystectomy at the time of hepatectomy for HCC because performing a subsequent cholecystectomy on a patient who has undergone prior hepatic surgery is technically difficult. However, we emphasize that the lesions inside the gallbladder among patients with HCC are almost benign. These are very interesting findings that would question the indication of routine cholecystectomy during HCC resection.
Limitation
This study is limited by its retrospective design and small sample size. However, it will be difficult to conduct a prospective study, because, if a group of patients were to undergo hepatic resection without cholecystectomy, then the histopathologic findings of the gallbladder in these patients would not be revealed. This topic is intriguing and original. Our findings show that cholecystectomy is not always necessary for patients who require hepatectomy for HCC.
CONCLUSION
The prevalence of metastasis from HCC to gallbladder is low. The majority of lesions inside the gallbladder among patients with HCC are benign and they do not always require cholecystectomy. 
